A vibrational spectroscopic investigation of interactions of agonists with GluR0, a prokaryotic glutamate receptor.
We have used Fourier transform infrared spectroscopy to provide a detailed picture of the interactions between the carboxylate groups of the ligands, glutamate, serine, and glutamine, with the ligand-binding domain of a prokaryotic ionotropic glutamate receptor (GluR0). The vibrational spectra indicate that the noncovalent interactions between the 1C(alpha)-carboxylate moiety of the ligand and the protein are stronger for glutamate than for serine and glutamine. These results correlate well with the higher affinity of glutamate for GluR0-S1S2 relative to the affinities of serine and glutamine. In addition, all three ligands induce similar changes in the vibrational spectra and intrinsic fluorescence of the protein, which indicates that all three ligands induce the same structural changes in the protein. These results are consistent with the recent crystal structures of the glutamate and serine bound forms of GluR0-S1S2 and in addition provide insights into the structure of the glutamine bound form of the protein.